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NEW PHENYLNAPHTHALENE COMPOUNDS, 
A PROCESS FOR THEIR PREPARATION 
AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 

The present invention relates to new phenylnaphthalene eomponnds, to a process for their 
preparation and to pharmaceutical compositions containing them. 

The compounds of the present invention are new and have pharmacologiea! characteristics 
that are of great interest in relation to melatoninergic receptors. 

to the last ten years, numerous studies have demonstrated the major role played by 
melatonin (N-ace^l-5-methoxytryptamine) in a large number of physiopathologtcal 
phenomena and in the control of the circadian rhythm, but melatonin has a rate short 
half-life owing to the fact that it is rapidly metabolised. Great interest therefore hes m the 
possibility of making available to tire clinician mdatonin analogues that are metabohcally 
more stable and have an agonist or antagonist character and of which the therapeutic effect 
may be expected to be superior to that of the hormone itself. 

In addition to their beneficial action in respect of circadian rhythm disorders (J. Neurosurg. 
1985 63 pp 321-341) and sleep disorders (Psychopharmacology, 1990, 100, pp. 222- 
226)' liglnds of the melatoninergic system have valuable pharmacological properties in 
respect of the centra, nervous system, especially anxiolytic and antipsychotic properties 
(Neuropharmacology of Pineal Secretions, 1990, 8 (3-4), pp. 264-272), and analgesic 
properties (Pharmacopsychia... 1987, 20, pp. 222-223), and also for the treatment of 
Parkinson's disease (J. Neurosurg. 1985, 63, P p. 321-341) and Alzheimer's disease (Brant 
Research 1990 528, pp. 170-174). The compounds have also demonstrated activity m 
relation to certain cancers (Melatonin - Clinical Perspectives, Oxford University Press, 
,988 pp 164-165), ovulation (Science 1987, 227, pp. 714-720), diabetes (Cluneal 
Endocrinology, 1986, 24, pp. 359-364), and in the treatment of obesity (International 
Journal of Eating Disorders, 1996, 20 (4), pp. 443-446). 

Those various effects are exerted via the intermediary of specific melatonin receptors. 
Molecular biology studies have demonstrated the existence of a number of receptor sub- 



WO 97.04094). „ has been possible or some of *ose 

«rised for different species, inclumng — • ^ ^ 

4. physiological functions of those reeeptors bet*, « - o J ^ ^ 
avaUabU selective Ugands. Moreover sueh compounds by mteracbn^ 

been mentioned above. 

. _ . .... - -^:;:tz.:ri"":rr: 

affinity for melatonin receptors and/or a selectivity 
melatoninergic binding sites. 

Tbe pre sentinventionrelates, more especially, to the compounds of formula (I) : 




(D 



CH 2 R 4 



wherein: R. 

^ or -C-nC , 

♦ A represents a grouping N ^ r __ R ' ^c— NR,R\ H 

// 1 ° 
O 0 

v. ' R and R'i which may be identical or different, each represents a linear or 
(wherein R, and Ri, wmcn my r^alkenyl group, a linear or 

bra nebed (C,-C 6 )a.ky. group, a linear or branched C^eny > 
branched (C,C 6 )alky,y> group, a (C 5 -C 8 )cycloa.ky. group ^ dr 

■ ih-^h the alkvl moiety may be linear or branched, an ary b 
(C,-C 6 )alkyl group m winch the alkvl mo, y y d> a 

„ ary..(C,-C 6 )a,kyl group in which me alky, mo.ety may be l.nea 
HeteroarylgrouporaheteroaryKC-Oalkylgroupmwh.ehmealkylm ty 
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linear or branched, 



it bein g possible, additionally, for R, and R> together to form 
alkylene chain containing from 3 to 6 carbon atoms), 

♦ Rj represents a linear or branched (C,-C 6 )alkoxy gronp, 

. <L represent a halogen atom, a hydroxy group, a linear or branched 

amino gronp optional snbstitnted by one or two linear or branched 
(C r C 6 )alkyl groups, 

♦ pis 1,2 or 3, 

it being understood that: 

. -aryl" denotes a phenyl, naphthyl or biphenyl group, 

. "teroaryr denotes any mono- or bi-cyclic aromatic group contammg from 
hetero atoms selected from oxygen, sulphur and nitrogen, 

and halogen atoms, 

t 0 their enantiomers and diastereoisomers, and to addition sal. thereof with a pharm, 
ceutically acceptable acid or base. 

Amo ng me pharmacentically acceptable acids mere -J^^ ~ 
lim i,i„ g example, hydrochloric acid, hydrobromtc acd, snlphnnc P 

methanesulphonic acid, camphoric acid etc.. 



Preferred compounds of the invention are compounds of formuia (!) wherein 



A represents a grouping -N s ■ 



Advantageously, * represents a linear or branched (C^alkyl group such as for 
exlple a methyl, ethyl, .-propyl or „-butyl group, or a linear or branched 
(C3-C 8 )cycloal k yl group, such as, for example, a cyclopropyl or cyclobutyl group. 

R 2 preferably represents a hydrogen atom. 

The preferred value of p is 2. 

The preferred R 3 group is the methoxy group. 

♦ » n nu methoxv or NH 2 group, or a halogen atom, such as 
R4 advantageously represents an OH, metnoxy e 

bromine or iodine. 

The preferred position on the pheny, nuc.eus for the group -OWU is <»e 3 position (or 
meta). 

Even more especiaily, the invention reiates to the foUowing compounds of — (,,: 
N<MHM**«»»-^^ de and N-(2-{3- 
[ 3-(aminomethyl)phenyl]-7-methoxy-l-naphthyl}ethyl)aeetam.de. 

The enandomers, diastereoisomers and aiso addition saits with a Pn-aeentieaUy 
accept acid or base of the preferred compounds of the invention form an mtegrai part 
of the invention. 

The present invendon reiates aiso to a process for the preparation of the compounds of 
formuia (,), which process is characterised in tha, there is used as startmg matena. a 
compound of formula (II) : 
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(II) 

wherein A, p and R 3 are as defined folia (I), which is subjected to the action of 
bromine to yield a compound of formula (III) : 



(III) 



wherein A, p and R, are as defined hereinabove, whieh is condensed, in the presence of 
Radium acetate or ^(triphenylphosphinetpaUadium, with a compound of 
formula (IV) : 

^B(OH) 2 

(IV) 

wherein R 5 represents a linear cached (C.C^alkoxycarbonyl group, a formyl group 
or a cyano group, to yield a compound of formula (V) : 



(V) 





wherein A, p, R 3 and R 5 are as defined hereinabove, 



which compound of formula (V), 

. when R 5 represents a CN group, is subjected to the action of Raney m kel to obtam 
compound of formu.a (I/a), a particular case of the compounds of formula (I) : 
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(I/a) 



CH 2 NH 2 



wherein A, p and R 3 are as defined hereinabove, 



■ f be subjected to the action of one or more alkylating 



ztz ™ — - « • — - - * - — * 

formula (I) : 



(I/b) 



J-CH 2 NR a R' a 

^ A, P a„ d K 3 - as d e fl ned — ve, Ra represents an group and R, 
represents a hydrogen atom or an alkyl group, 

• when Rs represents a formyl group, is subjected to the action of NaBHi or t " 6 ^^^ 





(I/c) 



CH,OH 



wherein A, p and R 3 are as defined hereinabove, 
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a f formula fl/cl is subjected to the action of a hydrohalic acid to yield a 
which compound of formula (1/c) is sudjc 

compound of formula (I/d), a particular case of the compounds of formula (,) . 



,A 




(I/d) 

[-CH^X 

wherein A,pandR,are as denned hereinabove and X represents a halogen atom, 

a f Wmla O/rt is subjected to the action of an alcoholate to yield a 
or which compound of formula (I/c) is suojec 

con.poundofformulad/O.aparticu.arcaseofthecompoundsofformu.ad). 




and are optional!, separated into their isomers accordmg to a 
technique. 

The compounds of formula CD are either commercial, " 
person shil.edinthe art by conventional chemical reactions descnbed ,n the hteratur 

„ particular, obtaining compounds of formula (.» is described, for example, in the patent 
specifications EP 0 447 285 and EP 0 745 584. 
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The invention relates also to compounds of formula (V') : 
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(V) 



^A.p-«,»-^*^® -R '' , ^' ,ta "" ta,,ehi 
(C-Oalkoxyoarbony. group or a fonny. group ^ ^ 

,o their enantiomers and diastereo.somers, and to additton sa 

^aceutically acceptable acid or base, for use as synthesis fc * 

pre para,ionofcompoundsof— 

A pharmacological study of the eompounds of the invention has in fact demonstrat ed £ 
to are non-toxic, have a very high selective affinity for me.atonm receptors have 
^ activity in respect of the centra, nervous system and, in particular, to ave 
2 found to have therapeutic properties in respect of sleep disorders, anxt 1*. , 
X Itic and analgesic properties and properties in respect of m.croctrculanon 

oT Is sleep disorders, anxiety, seasonal affective disorders or severe epressmn, 
pathologies, pathologies of the digestive system, insomnia and fimgue due 
ot a, schiXhrenia, panic a«achs, melancholia, appetite disorders, obestty _ 
psychotic disorders, epilepsy, diahctes, Parhinson, disease, senile dernen, , «- 
i orders associated with norma, or patho.ogica, agemg, m.grame memoes. 
Alzheimefs disease, and in cerehra, circulation disorders. ,n another field of acfivuy 

that me compounds of the invention can he used in the treatment of sexual 

they are capable of being used in the treatment of cancers. 

V. compounds wi„ preferah.y he used in the treatment of seasona, affective d — 
severe depression, sleep disorders, cardiovasctdar patho,ogies, pautolog.es of the d.gesUve 
system, insomnia and fatigue due to jeflag, appetite disorders and obestty. 
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severe depression and sleep disorders. 

The present invention relates also to pharmaceutical compositions comprising at least one 
The present inven or ^ combmatlon 

compound of formula (I) or one compound of formula (V ) on 
with one or more pharmaceutical^ acceptable excipients. 

„ the pharmaceutical compositions according to the invention there may be 

T.e dosage varies according to the sex, age and weight of the patient, the route of 
Illation, the nature of the therapeutic indication or any associated treatments, and 
ranges from 0.01 mgto 1 g per 24 hours in one or more administrate. 

The foilowing Examples illustmte me invention hut do not limit it in any way. The 
lllng PreUns result in synthesis intermediates for use in the preparauon of the 
compounds of the invention. 

- T . , m & ^-^^-1-n.nhthy.ythy.laeetamid e 

W . [2 -(7-mcmoxy-l-naph,hyl)ethyllace to mide (29 mmol) is dissolved in 160 ml of acetic 
Z The mixta! is heated to 7 0»C and hromine (35 mmol) is ^ ^ ~ 

cooled and then poured into iced water. After stirring vtgorously for 30 mmutes th 
— tele, d with ethyl acetate. The ethy. acetate phase is dried over magnesmm 

, fton, toluene to yield the title product in the form of a beige sohd. 



Melting point : 103-105°C 

The proeedore is as in Preparation with .he rep.aee.en, of 
napX.)^.]— with ^7-tnethox ,-^naphth^propanannd. The 
p ljLee ry s.Hised fr o m 95»e*ano.andiso 1 ated fa *efonnofawh I .eso ll d. 

Melting point : 146-148°C 

grep 3 • V-'^-r - -» "e.Ml h »«a-».nid e 

me proeednre is as in Preparation 1. with the repiaeenrent of *" 
iUw— -* ^-nrethoxy-.^^ - 

Meltin g point : 86-88°C 

- T ^ • BfclHfcB a n f .hy l l^.oh,.,a n eearb. Mn ,id e 

The proeedure is as in Preparation 1, with the repiaeetnent of *HM^*»£ 
^hlyDeth^aeetamide with ^^y-^naphthy Wyc.obutaneearhox- 
II The Lie produe, is reerystaiiised front 95° ethano, and iso.ated tn the fom, of a 
white solid. 

Melting point : 154-155°C 

- r ..^,«. ,..^-B— - ■-.-^■.■■.nh. h r nethy.l-^-pyn-olidinon e 

The proeednre is as in Preparation ,. with the replaeement of W-^ethoxy-l- 

ZZoethynacetatnide with ^7-nretho^naphW^ 

tZ duet 1 reeled from *• ethano. and isoiated in the form of a wh„e sohd. 



Melting point : 137-139°C 

r ,_ r --„ i&e:g;B:ffl y&^^ 

acetamide 

5a ^, WW -F«»,W"*'--«»»>-'-™^' 1W " l, ~*""' 

<•■» -« — . ■ 
.™- — — - <" — 

SL *— is purifled by flash - — - C— clohexane . 

2/8) to yield the title product in the form of a pale yellow od. 

^:N<M3- P -<Hydr.*y^^ 

-* * - added „ - a„d r: z 

amhien, temperature for 10 minutes. The methanol is evaporate* oflNmd ^ 
obtained is taken up in an aqueous IN hydroehlorie aeid sohmon and then extracted w>th 
X cL. The Lsanic phase is dried over ma g nesium su,phate and men evaporated 
Jcr reduced pressure. The residue is realised from cyc.ohexane to yte.d the 
product in the form of a pale yellow solid. 

Meltin g point : 57-59°C 



t^EzfeOM, m^m^M^^m^^ 



ide 



Ste^^.{2-l3.( 3 .For m yIpbenyl)-7.me.hox y -l- n aph«hy.]e.hy.> ! .ce«amide 

Tfce procedure is as in Step A of Exampie ,, with .he tenement of 

ine proucuux oroduct is obtained, after 

boronic acid with 3-formylphenylboromc acul. The t tle produ 

purification by chrornatography on silica gel (acetone/cyclohexane : 3/7), « the form 

white solid which is recrystallised fiom 95° ethanol. 



Meltin g point : 123-125°C 
Flemental microanalysis : 



calculated 
found 



%c 


%H 


%N 


76.06 


6.09 


4.03 


75.76 


6.10 


4.01 



^w-wr-iymethyop^ 

T,e procedure is as in Step B of Examp.e . starting from the compound obta^d m 
"Afrerpurificafronoych^a^^ 

^duct is obtained in the form of a white soiid, which is recused from 
95° ethanol. 



Melting point : 153-155°C 
Flemental microanalysis : 

% C % H 

calculated 75.62 6.63 
found 75.33 6.61 
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r 2 ■ K ^ r ^- r ^i-*7 ntothoTy-.-naphthyUethv.)- 
acetamlde 

stepA , Methyl 4- { 4. P -(-«ylami n o)ethy«l-6-ne«ho I y-2-naph.hy.}be M oa«e 

The contpoond obtained in Preparation 1 (25 mmo!), «oxyearbon y .)phenylbo r onie 
^ P7 mmo», P— aeetate (0.05 mmo.), sodium hydrogen earbonate (49 -J 
^Lbutylanlmom bromide (0.3 mmo,) are disced in a dioxane water mrxture 
mi). The mixture is heated at reflux for 4 hours, and then eooied to — 
temperature. 150 ml of ethy. acetate are added and one two phases are separated. The 
Zie phase is dried over magnesium sulphate and evaporated under reduce press- 
2 residue obtained is purifled by chromatography on siliea gel (acetone, yc^ane 
3,7) ,„ yield the title produet in the form of a white solid, whieh is reerystalhsed from 95 
ethanol. 

Melting point : 147-149°C 

St^ = ^2-(3-[4-(Hydr.xyme«hyl)phe n yll-7-me«h.xy.l.n aP h.hy.,e.hy.)aee,amide 

The eompound obtained in Step A (5.5 mmol) is dissolved in 30 ml of enter and 10 ml of 
TOT The somtion is eooied to «. and then lithium aluminttun hydride (1,5 rontons 
added in small portions. The mixture is stirred at ambient temperature for 6 hours and then 
I tium minium hydride is hydro.ysed by a few drops of a q ueous 20% 
Mroxide solntion unti, a white preeipitate is obtained. Afler filtration, the ether and t 
4 are evaporated off under redueed pressure and the residue rs punfied b 
ehromatography on siliea ge, (aeetone/cye.ohexane : 3/7) to yield the title produet m the 
form of white solid, whieh is reerystallised from 95° ethanol. 

Mating point : 164-166°C 

... a. r 1 " 3 -.phthynethyDaeetamide 

The eompound obtained in Example 2 (0.6 g; 1.7 ntmo.) is dissolved in .0 ml of glacial 



actio acid and 3.1 ml (17 -D of a 45% hydrobromic acid solution in acetic am* The 
mixture is stirred a. ambient temperature for 24 bours and then poured into 30 m of ,ced 
water. The precipice formed is fdtered off, suctioned off and then recused from 95 
ethanol to yield the title product in the form of a pale yellow sohd. 



Melting point : 118-120°C 
Flr.mental mirroanalvsis : 



calculated 
found 



%c 


%H 


%N 


64.09 


5.38 


3.40 


63.92 


5.37 


3.42 



-_ ,..«■ ^■».,vao, ,.m f ,bvnnben y .l-7. m e«b,x y . n,ph,H„ t e, h y,>,ce.amid £ 

and then 0.14 g (0.94 mmol) of sodium iodide are added to the solution. The nuxtiue 

fibered and then the acetone is evaporated off under reduced pressure. The resrdue ,s tahen 
in water and then extracted with ether. The organic phase is dried over ma^smm 
sulphate, filtered and then evaporated under reduced pressure. The res, ue oWanted 
recused from toluene to yield the tide product in tire form of a pale ye.low sohd. 

Melting point : 155-157°C 
F.lemental microanalysis : 

%C %H %N 

57.53 4.83 3.05 
57.53 4.83 3.06 

,„- r u. - N&q ^-^ e thoxv m cthrl)phen Y .l-t-n a phthyl)ethyl) : 

acetamide 

. • a ■ K^nie 4 m 1 g- 0 24 mmol), dissolved beforehand in 2 ml of 
The compound obtained in Example 4 (0.1 g, u.z* mmu 



calculated 
found 
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methano., is added dropwise to 10 ml of a freshly prepared solution of sodium methanolate 
(0 0.2 g; 0.48 mmol). The mixture is heated at the boil for 4 hours. After coohng, the 
Lrthanol is evapora^doffunderredueedpressure^ftre residue is taken up in water an 
extracted with erne, The organic phase is dried over magnesium sulphate, fUtered, and 
then evaporated under redueed pressure. The residue obtained is recrystalhsed from 95 
ethanol to yield the tide product in the form of a white solid. 

Melting point : 86-87°C 
F.lemental microanalysis : 

%C %H %N 

calculated 76.01 693 3.85 

found 75.37 6.92 3.82 

acetamide hydrochloride 
StefiA : ^{l-P-O-CyanophenyD^-methoxy-l-naphthyllethynaeetamide 

The procedure is as in Step A of Examp.e 1, with the replacement of 2- 
formylphenylboronic acid with 2-cyanophenylboronic acid. The title compound ,s punfied 
by chromatography on sftica gel (acetone/hexane : 4/6) and obtained in the form of a wmte 
solid after recrystallisation from 95° ethanol. 

Melting point : 141-143°C 

Step_B: iV-(2-{3.lMAminomethyl)phenyll-7-methoxy-l-naphthyl}ethyl)- 
acetamide hydrochloride 

The compound obtained in Step A (1.2 g; 3.5 mmol) is dissolved in 100 ml of methanol. 
The solution is poured into an autoclave, and men 0.5 g of Raney nickel is added and me 
solution is saturated with ammonia gas. Hydrogen is introduced until a pressure of 50 bars 
is reached, and the reaction mixture is stirred for 12 hours at 60°C. The autoclave is cooled 
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to ambient temperature, the Raney nickel is filtered off and the methanol is evaporated off 
under reduced pressure. The residue is taken up in ethyl ether and a solution of ethyl ether 
saturated with HC1 gas is added dropwise until a precipitate is obtained. The precmrtate is 
then suction-filtered off and recrystallised from isopropanol. 

Melting point : 239-241 °C 

rvon, r , P 8 : ^2- {^-f ^vHrn^ m ethvnnhenvll-7-inethoxv-1-n a phthYl}ethyl)- 
pro panamide 

stepA : Methyl 3-{6-methoxy-4-[2-( P ^^^ 

The procedure is as in Step A of Example 3, starting from the compound obtained in 
Preparation 2 and 3-(methoxycarbonyl)phenylboronic acid. The title compound is obtamed 
in the form of a white solid after recrystallisation from 95° ethanol. 

Melting point : 113-115°C 
Elemental microanalysis : 

o/oC %H %N 

calculated 73.64 6.44 3.58 

73.70 6.44 3.58 



found 
Step B : 



iV-(2-{3-[3-(Hydroxymethyl)phenyl]-7-methoxy-l-na P hthyl}ethyl)- 
propanamide 



The procedure is as in Step B of Example 3, starting from the eomponnd obtained in 
Step A. The title compound is obtained in tire form of a white solid after recrystallisation 
from 95° ethanol. 



Melting point : 135-137°C 
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. ■ M ,„,, v , 3 . n .- 1 .-.>-^H m v. 1 .7 mf ,h« T y-1-n.pM-yn«*M)- 
hutanamide 

Sje^A : Methyl 3-!4- l 2-(bu«yryla mi ao,e«by.l-6-me t h 0 xy-2-.aph.hy.}be nM a t e 

The procedure is as in Step A of Example starting from the compound obfcined in 
pJLtion 3 and with the replacement of 2-formy.phenylborontc — P- 
"Z^honyOphenyihotonie aeid. The titie compound is obtained in the form of a 
white solid after recrystallisation from 95° ethanol. 

Meltin g point : 86-88°C 
Elemental microanalysis : 

%C %H %N 

calculated 74.05 6.71 3.45 

found 73.93 6.77 3.64 

stepB : j^HWPW^ 
butanamide 

The procedure is as in Step B of Example 3, starting from the eomponnd obtained in 
Z A- The tide compound is obtained in the form of a white solid after reerystalhsatton 
from 95° ethanol. 

Melting point : 113-115°C 
Flp.mental microanalysis : 

o/oC %H %N 

calculated 76.36 7.21 3.71 

found 76.21 7.15 3.72 
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,^. pu 10 ■ |3 (m 7 ™*hon-1-n..ph«.rnethY>)- 

<> YPl"h"tanecarboxamide 

stepA . Methyl 3-(4.{2-I<cycl.buty.carbo n yl)ami n olethyl}-«-methoxy-2-naphthyl)- 
benzoate 

The proeedure is as in Step A of Example 3, starting from the eompound obtained in 
Preparation 4. The title eompound is obtained in the form of a white solid after punficahon 
by ehromatography on siliea ge! (acetone/eye.ohexane : 3/7) followed by reerystalhsauon 
from 95° ethanol. 

Melting point : 128-130°C 
p^rn^ntal microanalysis : 

%C %H %N 

calculated 74.80 6.52 3.35 

found 74.55 6.48 3.32 

StepB : Ar. (2 -{3-[3-(Hydroxymethyl)ph^^^^^ 
cyclobutanecarboxamide 

The proeednre is as in Step B of Example 3, starting from the eompound obtained in 
Step A. The title eompound is obtained in the form of a white solid after reerystallisauon 
from 95° ethanol. 



Melting point : 131-133°C 
Elemental m icroanalysis : 

o/oC %H %N 

calculated 77.09 6.99 3.60 

found 76.98 7.05 3.53 



-- r ■^-»-..-« .vr.rn^.n, f ,hy.)p h ^.l-7- mf .Hon-1-""P^Vn^l)-2- 

pyrrnlidinone 

Sj^A : Methyl 3-{6- m e«hoKy Woxo-l-pyr t oUdinyl)e%.]-2-naphthyl>benzo ate 

The procedure is as in Step A of Example 3, starting from the compound obtained in 
Zrin, The tide compound is obtained in the form of a white solid after pun fica on 

H— - — - c— : 3/7) followed by ~ U ' sa 

from 95° ethanol. 

Melting point : 110-112°C 
F.lp.mental inir.roanalvsis : 

o /oC %H %N 

calculated 74.42 6.25 3.47 

found 74.09 6.29 3.63 

stepB s tjwwn***^^ 

pyrrolidinone 

The procedure is as in Step B of Example 3, starting from the compound obtained in 
Z A- The ** compound is obtained in the form of a white soiid after recrystalhsatton 
from 95° ethanol. 

Melting point: 129- 13 1°C 

PHARMACOLOGICAL STUDY 
FX AMPLE A : Acute toxicity study 

Aeute toxicity was evaiuated after oral administradon to groups each comprising 8 mice 
06 ± 2 grams, The animals were observed a. regular intervals during the course of me 
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4. death of 50% of the animals) was evaluated and demonstrated the low toxicity of the 
compounds of the invention. 

j^MPLEB : Mda '»» in reCep,0r binding StUiy ° a P " rS ° fSheeP 

Melatonin receptor binding stndies of the compounds of the invention were carried out 
Tc l g to conventional technics on Pars .uberaUs cells of sheep. The Par, - 

receptors (Journal of Neuroendocrinology, L PP- 1-4, 1989). 

Protocol 

0 Sheep «*r- memhranes are prepared and used as target tissue in saturation 
experiments to determine me binding capacities and affinities for 2,1 I]- 
iodomelatonin. 

2) Sheep Pars ,utera,is membranes are used as target tissue in competitive binding 
experiments using ore various test compounds in comparison with melatonm. 

Each experiment is carried out in triplicate and a range of different concentrations is tested 

the compound tested to be determined. 

Results 

THecompoundsof.be invention appear to have a strong affinity for melatonin receptors. 
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EXAMPLE C : 

1 Study of biD ^in p to melato nin receptors MTiJindMIa 

The MTt or MT 2 receptor binding experiments are carried out using 2-[ 125 I]-iodomelatonin 
as reference radioligand. The radioactivity retained is determined using a liquid 
scintillation counter. 

Competitive binding experiments are then carried ont in triplicate using the various test 
compounds. A range of different concentrations is tested for each compound. The results 
enable the binding affinities of the compounds tested (K,) to be determmed. 

1. Study of hinrting to n" l»tnnin site MTi 

The experiments of binding to MT, sites are carried out on hamster brain membranes using 

2 . [.»n-iodomelatonin as radioligand. The membranes are incubated for 30 minutes wuh 
2-ril-iodomelatonin at a temperature of 4»C and a. different concentrations of the 
compounds being tested. After incubation, the membranes are rapidly filtered and men 
washed with cold buffer using a filtration system. The radioactivity retained is measured 
by a scintillation counter. The IC W values (concentration that inhibits the specific bindmg 
by 50%) are calculated from competition curves according to a non-linear regrcss.on 
model. 

Thus, the K, values found for the compounds of the invention show binding for one or 
another of the melatoninergic binding sites, those values being < 10 uM. 

By way of example, the compound of Exampk 2 has a K, of 0.36 nM in relation to the 
MT 2 site and the compound of Example 7 has a K, of 3.40 nM in relation to the MT 2 sue. 

,„ addition, the compound obtained in Step A of Example 2 has a K, of 0.42 nM in relation 
to the MT 2 site. 



^MPUy, : Action of the compounds of the invention on «he circadian rhythms 
of locomotive activity of the rat 

The involved of meiatonin in influencing «hc majority of physiological biochemical 
estabiishapharmacoiogical model for research into mclatonincrgichgands. 
The effects of the compounds are tested in relation to numerous parameters and, in 
indicator of the activity of the endogenous circadmn clock. 

In this study, the effects of such compounds on a particular experimental mode,, namely 
the rat placed in temporal isolation (permanent darkness), are evaluated. 

p^porimPntal protocol 

One-month-o,d maie rats are subjected, as soon as they arrive at the laboratory, to a Ugh, 
cycle of 12 hours of light per 24 hours (LD 12: 12). 

relmg system in order to detect the phases of locomotive activity and thus momtor the 
nychthemeral (LD) or circadian (DD) rhythms. 

As soon as the rhythms recorded show a stable pattern in the light cycle LD 12 : 12, the 
rats are placed in permanent darkness (DD). 

Two to three weeks later, when the free course (rhythm reflecting that of the endogenous 
is elearly established, the rats are given a daily administration of the compound to 
be tested. 

The observations are made by means of visualisation of the rhythms of activity : 
- influence of the light rhythm on the rhythms of activity, 
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-disappearan.eoftheinfluenceonti.erhythmsinpermanen.dartass 

. influence by the daily administration of the compound ; transitory or durable effect. 

A software package makes it possible : 

. t „ measure the duration and intensity of the activity, the period of the rhydrm 

animals during free course and during treatment, 
. t0 demonstrate by speetra, analysis the existence of eireadian and non-e.read.an (for 

example ultradian) components, where present. 

Results 

me compounds of the invention clearly appear to enable powerful action on the eireadian 
rhythm via the melatoninergic system. 

F,X AMPLE E : Light/dark cages test 

The compounds of the invention are tested on a behavioural mode,, Are HghtMa* cages 
test, which enables the anxiolytic activity of the compounds to be revealed. 

The equipment comprises two polyvinyl boxes covered with Plexiglas. One of Ore boxes is 
TZess. A lamp is placed above the other box, yielding a light mtens.ty 
animate* 4000 lux at the centre of the box. An opa,ue plastie funnel separates the 

dark box. 

Aft er administration of the compounds 30 minutes before the start of Ore *st, *e 
compounds of the invention significantly increase the tinte spent in fire ..lum.nated cage 
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and the number of passages through the tunnel, which demonstrates the anxiolytic activity 
of the compounds of the invention. 

EXAMPLE F : Activity of the compounds of the invention on the caudal artery of the 
rat 

The compounds of the invention were tested in vitro on the caudal artery of the rat. 
Melatoninergic receptors are present in those vessels, thus providing a relevant 
pharmacological model for studying melatoninergic ligand activity. The stimulation of the 
receptors can induce either vasoconstriction or vasodilation depending upon the arterial 
segment studied. 

Protocol 

One-month-old rats are accustomed to a light/dark cycle of 12h/12h during a period of 2 to 
3 weeks. 

After sacrifice, the caudal artery is isolated and maintained in a highly oxygenated 
medium. The arteries are then cannulated at both ends, suspended vertically in an organ 
chamber in a suitable medium and perfused via their proximal end. The pressure changes 
in the perfusion flow enable evaluation of the vasoconstrictive or vasodilatory effect of the 
compounds. 

The activity of the compounds is evaluated on segments that have been pre-contracted by 
phenylephrine (1 uM). A concentration/response curve is determined non-cumulatively by 
the addition of a concentration of the test compound to the pre-contracted segment. When 
the effect observed reaches equilibrium, the medium is changed and the preparation is left 
for 20 minutes before the addition of the same concentration of phenylephrine and a further 
concentration of the test compound. 

Results 

The compounds of the invention significantly modify the diameter of caudal arteries pre- 
constricted by phenylephrine. 
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F,X AMPLE G : Pharmaceutical composition : tablets 

1000 tablets each containing a dose of 5 mg of ^-[(2-{3-[3-(hydroxymethyl)phenyl]-7- 

methoxy-l-napthyl}ethyl)acetamide (Example 2) 

wheat starch 

maize starch 

lactose 

magnesium stearate 

silica 

hydroxypropyl cellulose 



5g 
20 g 
20 g 
30 g 
2g 
lg 
2g 



